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Circular 1903. 


County Councils. MINISTRY OF HEALTH, 
Local Authorities. WHITEHALL, S.W.I. 
26th January, 1940. 


SIR, 
Diphtheria Prophylaxis. 


1. I am directed by the Minister of Health to enclose for the 
information of the Authority a copy of a revised edition of the 
Memorandum on the Production of Artificial Immunity against 
Diphtheria (Memo. 170/Med.), the original edition of which was 
issued in November, 1932. 


2. It is hoped that this brief statement will simplify the task 
of Local Authorities and Medical Officers of Health in districts 
in which the question of immunisation is under consideration; 
and that it will be useful to medical practitioners generally. 


3. It is also believed that, in view of the present emergency, 
the Memorandum will be of particular interest to Authorities in 
Reception Areas. 


4. The Minister is prepared, on the application of a Local 
Authority, to approve, under. Section 177 (1) of the Public 
Health Act, 1936, or Section 227 of the Public Health (London) 
Act, 1936, the gratuitous provision of the necessary facilities. 
In cases of County Councils which are also Welfare Authorities, 
approval would be given under Section 204 of the Public Health 
Act, 1936, to the provision of facilities for immunisation as a 
part of the Maternity and Child Welfare Service. 


5. The Authority will, of course, appreciate the necessity 
of obtaining in advance the written consent of the parents or 
guardians of all children whom it is proposed to test or 
immunise. 


6. Copies of this letter and of the Memorandum are being 
sent to the Medical Officer of Health. Further copies of the 
Memorandum can be purchased from His Majesty’s Stationery 
Office or through any bookseller. (Price rd. net, by post 14d.). 


Tan oir | 
Your obedient Servant, 


Tdi 


Assistant Secretary. 
The Clerk of the Authority. 
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Revised. Memo. Med. 





MINISTRY OF HEALTH 


THE PRODUCTION OF 
ARTIFICIAL IMMUNITY AGAINST 
DIPHTHERIA 


I.—GENERAL CONSIDERATIONS 


1. Diphtheria is a disease due to invasion of the upper 
respiratory passages by a bacillus, Corynebacterium diphthenae, 
which grows and multiplies on the mucous membranes. The 
results of this growth are twofold; (1) there is local damage to 
the mucous surfaces with the formation of an inflammatory 
exudate; this may cover only a small portion of the tonsils or 
palate or may be very extensive, spreading into the larynx and 
trachea so as to cause suffocation: primary attack on the nose, 
larynx and trachea also occurs; (2) the production locally of a 
potent toxin which is absorbed into the blood stream and 
damages such important organs as the heart, liver and nerves. 
Death is most commonly due to these toxic effects. 


2. Diphtheria is essentially a disease of children under 15 
years of age. About 60,000 cases are notified annually in 
England and Wales and the average annual number of deaths 
is approximately 3,000. It occupies the seventh place in order 
of magnitude amongst the causes of mortality during the first 
two years of life, and at four it becomes and remains for six 
or seven years the principal cause of death. Diphtheria is 
therefore the most common sole cause of death in children of 
school age; no abatement of incidence or permanent reduction 
of mortality has taken place since the early years of the century. 
The annual reports of the Registrar-General show that in 1910 
the incidence per 100,000 of the population was 133 and the 
mortality under 15 years of age was 38-4; in 1920 the corre- 
sponding figures were 186 and 51; in 1930 184 and 34; in 1937 
149 and 31. 


3. Attempts to control the spread of Diphtheria by com- 
pulsory notification, removal to hospital and the disinfection of 
rooms, bedding, clothes, etc., have long ago reached the limit 
of their usefulness. The reason for this is that diphtheria is 
most commonly conveyed by direct transmission from an 
infective person of droplets of moisture discharged into the air 
during coughing, sneezing, laughing or even during talking and 
deep breathing. Infective persons are not necessarily, or even 
most commonly, those obviously suffering from the disease or 
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in the incubation stage of it; the chief source of infection is the 
apparently healthy “ carrier,“ i.e., the person who shows no 
sign of illness but whose throat or nose is harbouring virulent 
diphtheria bacilli. In districts where diphtheria is endemic the 
infection is gradually disseminated in this way with the result 
that a large proportion of the population become immunised to 
the disease before the end of school life, but the cost of this 
(natural) process is heavy—in mortality, in sickness and in 
permanent disability. 


4. Artificial immunisation on the other hand when carried out 
with proper precautions involves no risk to the individual or 
the community. The experience of the United States of America 
and of Canada shows that if three-quarters of the number of 
children at each year below 15 were immune and this level be 
maintained year by year it will practically abolish the disease. 
The immunisation of children of school age will not suffice to 
reduce the incidence of Diphtheria in a community. This can 
only be accomplished if the majority of children of pre-school 
age are also immunised. 


It is obviously desirable that the advantages of this form of 
protection should be brought to the notice of parents and 
guardians of children of over one year of age and that where 
practicable the necessary facilities should be offered to them. 


II.--THE BASIS OF ACQUIRED IMMUNITY 


r. In early infancy, apart from the first few months of life 
when a variable degree of passive immunity may exist, there 
is no defence against diphtheria except the feeble resistance that 
the cells of the mucous membranes may offer to the implanta- 
tion and growth of the organism. As the child grows up in a 
community in which Diphtheria is endemic it will be found to 
develop in its blood a protective substance, antitoxin, which 
can combine with and render harmless the specific toxin of 
diphtheria. This antitoxin can be measured with considerable 
accuracy. It varies in amount from fractions of a unit to 
several units per 1 ml. of blood. When present to the extent 
of 0-0I of a unit or more per I ml., it confers on the child (or 
adult) complete or almost complete protection from “u 
or severe diphtheria. 


2. This protection can be demonstrated directly by the Schick 
Test in which a minute amount of diphtheria toxin is injected 
into the skin: if no antitoxin exists in the blood (or less than 
0-0I of a unit per 1 ml.) a local inflammation results, the 
“ positive Schick,” whereas in the immune person who 
possesses greater amounts of antitoxin no effect on the skin is 
produced. 
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3. This development of specific antitoxin during childhood 
and adolescence is to be explained by “ subinfection,’’ i.e., by 
infection of the throat or nose with strains of diphtheria bacilli 
which, though capable of producing their specific toxin and 
exciting antitoxin production, are not sufficiently virulent to 
produce recognisable clinical diphtheria. Such subinfections 
are naturally more common in crowded communities and in 
these it is observable that the children develop natural 
immunity, as shown by the Schick test, at much younger ages 
and in much greater proportion than in other communities 
where opportunities of infection are less numerous. As many 
as 90 per cent. of children in densely populated urban districts 
may be found immune whereas among children in rural districts 
there may be less than 10 per cent. 


4. A single injection of diphtheria toxin or toxoid in small 
amount may not be followed by the appearance of an 
appreciable quantity of antitoxin in the blood but experiments 
show that an important effect has nevertheless been produced, 
namely a sensitization of the body so that a second similar 
injection induces a much more rapid and abundant antitoxin 
response. It is this establishment of a basal immunity usually 
accompanied by the production of small amounts of circulating 
antitoxin and the increased capacity to respond to the stimulus 
of a fresh infection that constitutes effective immunity. 


III.—ARTIFICIAL IMMUNITY 


I. Although most cases of Diphtheria occur during school life, 
the disease is very common and the case mortality highest in the 
pre-school years. Approximately one in four of all cases under 
four years of age dies and one out of every two at two years of 
age. Artificial immunisation should therefore be applied as 
early in life as is practicable and should form an integral part 
of the work of child welfare centres. Adults require to be 
immunised only in exceptional circumstances: nurses and other 
members of the staff of fever hospitals, who are particularly 
exposed to infection, are now protected in this manner with 
excellent results. 


2. Artificial immunity requires several weeks or months 
to develop but, once established, persists for years and perhaps 
for life, though exceptionally a person may lose his immunity 
and again give a Schick-positive reaction. Children immu- 
nised in infancy should be given a further dose of the 
prophylactic when they attain school age to ensure adequate 
© protection during the early years of school life. 
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IV.—PRACTICAL RECOMMENDATIONS 


1. Various forms of Diphtheria prophylactic are available for 
use in different circumstances but all must satisfy the require- 
ments of the Therapeutic Substances Regulations as regards 
immunising potency and freedom from toxicity. Those mainly 
used are:— | 


A.P.T. (Alum Precipitated Toxoid) which usually forms 
a small painless and temporary nodule at the site of 
injection from which the toxoid is gradually liberated. 


F.T. (Formol-Toxoid). 


T.A.F. (Toxoid Antitoxin Floccules, the suspended pre- 
cipitate resulting from mixtures of toxoid and antitoxim). 
This is the least likely of all prophylactics to cause a local 
tissue reaction. 


T.A.M. (Toxoid Antitoxin Mixture). 


2. It is now generally agreed that in routine immunisation a 
preliminary Schick test need not be done. If F.T. or A.P.T. is 
used then in order that any undue sensitiveness may be de- 
tected* the first dose should not exceed 0-1 or 0-2 c.c. If there 
is undue reaction the initial dose should be repeated; if there is 
not, then a relatively large dose, say, 0-5 c.c. should be given. 


Of T.A.M., T.A.F. or F.T. it is customary to give three doses 
at two to three weekly intervals, though attempts have been 
made to reduce the number in order to secure a readier accept- 
ance of immunisation. For some time much was claimed for 
the efficacy of one injection of 0-5 c.c. of A.P.T. It has been 
conclusively shown, however, that in children under eight years 
of age a dose of 0-1 c.c. followed in four weeks by one of 0-5 
c.c. gives much better results. It will be observed that owing 
to its relative insolubility and slower rate of absorption a soıne- 
what longer interval is advocated for A.P.T., and it has been 
suggested that better results would be obtained by increasing 
the interval between the injections of the other prophylactics 
also to four weeks. For older children and adults, the first dose 
of 0-1 c.c. serves to detect an unusually sensitive person. Such 
a person should be given two further similar doses at intervals 
of two to three weeks or he may be given two doses 
each of Ic.c. of T.A.F. If the person is not unduly 
sensitive, the same procedure as advocated for younger 
children should be followed. In this country and in the United 


* This procedure dispenses with the necessity for employing the Moloney 
test for hypersensitiveness. The Moloney test"consists of the intradermal 
injection of o-1 c.c. of r-roo diluted formol toxoid. A positive reaction 
(redness, induration) within 24-48 hours indicates special susceptibility and 
the necessity for reduced dosage or the employment of T.A.F. instead of 
ELO A Pê Te 
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States of America the present practice is to use two doses 
of 0-2 c.c. and 0-5 c.c. respectively of A.P.T. particularly 
for young people, though the first dose need not exceed 0-1 c.c., 
while for adults, three doses of I c.c., I c.c. and I-5 c.c. of 
T.A.F. are commonly employed. 


In the ordinary routine of immunisation of children probably 
A.P.T. will be the prophylactic preferred. 


In France and Canada F.T. is used almost exclusively, and 
where protection is urgently required and the necessary tests 
can be carried out, F.T. is the prophylactic of choice; where, 
on the other hand, no preliminary testing can be done, where the 
demands on the Medical Officer’s time must be reduced to a 
minimum and reactions must be avoided even at the cost of 
somewhat lower immunity less quickly attained, T.A.M. or 
T.A.F. should be chosen. For nurses and busy adults, T.A.F. 
should be employed as being less likely to produce local 
reactions. 


3. In all cases the Schick test should be done not less than 
two months after the last injection. It will usually be found 
that a few of those who have been given the ordinary course, the 
number varying from I to Io or I5 per cent., are still 
susceptible. Such cases should be subjected to a second similar 
course and again tested not less than four weeks later. 


4. The testing and immunising preparations are not supplied 
by the Ministry of Health but can be obtained through ordinary 
commercial channels. At the present date manufacturing 
licences in respect of them are held by the Wellcome Foundation 
Ltd., the Director of the Inoculation Department of St. Mary’s 
Hospital (Agents: Messrs. Parke, Davis & Co.) and the 
Director of the Lister Institute of Preventive Medicine (Agents: 
Messrs. Allen and Hanbury), [he British Drug Houses Ltd. and 
Messrs. Evans, Sons, Lescher and Webb Ltd.: import licences 
are held by Messrs. Parke, Davis & Co., Sharp and Dohme, 
Ltd., and Eli Lilly & Co., Ltd., and, for prophylactic prepara- 
tions only, Chas. F. Thackray Ltd. 


Ministry of Health, 
Whitehall, S.W.r. 


January, 1940. 
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